The discovery of Higgs boson plays a crucial role in understanding the electroweak symmetry breaking sector. From now on, solving the dynamics of this sector needs precision measurements of the couplings of the Higgs boson to the standard model particles. In this work, we investigate the constrains on the anomalous HW W and HW W γ couplings, described by the dimension-six operators in the effective Lagrangian, in a high energy envisaged ep collider which is called Large Hadron electron Collider (LHeC). We obtained the 95 % confidence level limits on the couplings of anomalous HW W and HW W γ vertex, with the design luminosity of 10 fb −1 and electron beam energy of 140 GeV, through ep → νH +X, γp → W H +X and eγ → W Hν processes by considering the new physics energy scale to be Λ= 1 TeV. The sensitivity of the LHeC to the new physics scale is also briefly discussed.
I. INTRODUCTION
After the discovery of a new boson being compatible with Standard Model(SM) Higgs boson production and decay by ATLAS [1] and CMS [2] Collaborations at the Large Hadron Collider (LHC), the Electroweak Symmetry Breaking (EWSB) mechanism was verified experimentally leading to open up a gateway for new research field in particle physics. Now, the constraints on couplings of Higgs boson with the SM particles need to be reconsidered due to the fact that the precision measurements of its couplings will give us detailed information on EWSB of the SM and beyond. Therefore, we focus on anomalous couplings of HW W and HW W γ vertex in ep collision where some advantages over the LHC for precision measurements such as: the ability to separate backward scattering and forward scattering due to characteristic ep kinematics and an anomalous HW W vertex will be free from possible contaminations of other Higgs boson-electroweak vector boson couplings.
Recently, there has been a new ep collider project, the Large Hadron Electron Collider (LHeC) [3] , in which a newly built electron beam of 60 GeV, to possibly 140 GeV, energy collides with the intense hadron beams of the LHC (7 TeV) and with the design luminosity of 10 33 cm −2 s −1 . The physics programme is purposed to a search of the energy frontier, complementing the LHC and its discovery potential for physics beyond the Standard Model.
There have been several studies for anomalous couplings of HW W vertex in the literature which focus on future linear e + e − collider [4] [5] [6] [7] [8] [9] [10] and its eγ [11, 12] and γγ [13] [14] [15] [16] modes , hadron colliders [17] [18] [19] [20] [21] [22] [23] [24] [25] and also ep collider [27] . In Ref. [27] , the constrains on anomalous 
where d k = 2k + 4 denotes the dimension of operators and Λ is the energy scale of new interactions. We study only to complete set of the dimension-6 operators.
In this framework, there are only two relevant operators that Higgs boson couplings to electroweak vector bosons:
We use the formalism of [29] in writing for HW W and HW W γ vertices in unitary gauge which follow from the effective Lagrangian (1) and (2):
and
where v = (3) and (4) coupling with taking
for illustration purpose by using parton distribution functions library CTEQ6L [31] . The 
we see much larger deviation from SM cross sections on the positive region of the anomalous coupling f ϕ due to the negative factor front the anomalous coupling f ϕ in the Eq. (3). Efficient γp collisions can be realized with real γ, produced using Compton back scattering
Tree-level Feynman diagrams for the process γp → W H + X.
of laser beam off the high energy electron beam, only on the base of linac ring type ep colliders [32] . In this framework, we consider γp → W H + X reaction to see the effect of both HW W and HW W γ couplings. The tree-level diagrams of the process γp → W H + X are depicted in Fig. 3 . We present the total cross section as function of incoming electron beam energy for this process by using the spectrum of photons scattered backward from the interaction of laser light with the high energy electron beam [33] The another mode of ep colliders is eγ option where γ is elastic photon emission coming from proton. The equivalent photon spectrum is described by the equivalent photon approximation (EPA) [34] which embedded in CalcHEP. The eγ → W Hν process in ep collision is described by tree-level diagrams in Fig. 5 . These diagrams contain anomalous HW W and HW W γ couplings. In Fig. 6 , we plot the total cross section depending on incoming electron
and as functions of f W W and f ϕ with taking E e =140 GeV (right panel) by using EPA. 
III. LIMITS ON THE ANOMALOUS HIGGS COUPLINGS
One-parameter χ 2 test was applied without a systematic error to obtain 95% confidence level (C.L.) on the upper limits of the f ϕ and f W W . The χ 2 function is 
where L int is the integrated luminosity. When calculating number of events we assume all W bosons decay leptonically in the final state, the dominant Higgs boson decay to bb, the efficiency for b-tagging to be ǫ = 60% and the fake rejection factors of 0.01 for light quarks.
And also we applied cuts for missing transverse energy (MET) for neutrinos to be MET > 25 GeV, transverse momentum of quarks to be p b,j T > 30 GeV and pseudorapidity of quarks to be |η| b,j < 2.5. With assuming these restrictions, we have calculated total cross sections σ SM = 0.047 pb for ep → νH + X, σ SM = 7.61 × 10 −3 pb for γp → HW + X and σ SM = 3.72 × 10 −4 pb for eγ → HW ν processes.
In [25, 26] .
In Table I shown that the sensitivity of f ϕ rapidly decrease, compared to f W W , when the scale of new physics increase. We cannot simply compare our results on f W W and f ϕ one to one with the experimental limits obtained by various sources due to the different conventions adopted in the literature. However, the current experimental limits are of same order as our bounds.
As well as, an integrated luminosity of 10 f b −1 would be enough to probe small values of anomalous Higgs couplings. Nevertheless, the LHeC is a suitable platform to complement the LHC results for searching of anomalous HW W and HW W γ couplings in ep → νH + X process as well as γp → W H + X and eγ → W Hν processes.
